The increase in Escherichia coli as a cause of bloodstream infections (BSI) began in England in the mid-2000s. By 2004, it had replaced Staphylococcus aureus as the predominant cause of bacteraemia in data reported to the Health Protection Agency's voluntary surveillance system and was responsible for 23% of all bacteraemias (Wilson et al., 2011) . Since then, the number of cases has risen by an average of 5% annually, until the last year where the rate of increase appears to have declined (Public Health England [PHE] , 2018). Reporting of E. coli bacteraemia was made mandatory in June 2011 and from April 2017 the Government in England has set a target to reduce the number of cases of Gram-negative bacteraemia by 50% by 2020.
This concerning trend in E. coli bloodstream inflections was first identified in the analysis of a large dataset of 360,000 cases reported between 2004 and 2008 and gave some clues to the epidemiology of the infections and potential contributory factors. First, the rate of all-cause bacteraemia in people aged 75 years and over at 859/100,000 population was five times higher than in those aged 44-74 years; 36% of the E. coli bacteraemias occurred in the 75 years and older age group. In 2008, the overall rate of E. coli BSI was estimated to be 42.5/100,000 population (Wilson et al., 2011) . Ten years later, in the most recent report, the rate of E. coli BSI was 74.3/100,000 population. In people aged 75-84 years, the rate was 366/100,000 and in those aged 85 years or older, it was 716/100,000 (PHE, 2018) .
A second factor identified by Wilson et al was the marked seasonal trends, with significantly more cases occurring in the summer than the winter months, particularly among people aged 75 years or older. This is a very unusual pattern in the epidemiology of infection, because most infections are correlated with the increase in respiratory infections associated with the winter. Given that urinary tract infection (UTI) was recognised as the primary source of most E. coli BSI, the most plausible driver of these seasonal trends is dehydration (Wilson et al., 2011) . This is a well-known problem among the frail, elderly population, in whom physiological changes result in a diminished thirst reflex, deficient kidney function and reduced storage of water in tissues. These factors, combined with the practical difficulties of obtaining drinks and their concerns about avoiding incontinence, means that many will not consume the minimum of 1500 mL a day required to prevent chronic dehydration (Wilson et al., 2018) .
Subsequent analysis of sentinel surveillance data by Abernethy et al. (2017) was able to provide more detail on the sources of the E. coli infections and the location of the patient at the time of onset. This analysis provides two other key pieces of information about its epidemiology: that 70% of cases (where a source is known) are related to infection of the genitourinary tract; and that 68% occur in patients who are not in hospital at the time of onset. This analysis also suggests that previous antimicrobial treatment for UTI increases the odds of acquiring an E. coli BSI by tenfold and suggests that the selection of more resistant strains is also a contributory factor. A urinary catheter was present in only 21% of cases; therefore, while they clearly increase the risk of UTI, they are not a primary driver of E. coli bacteraemia trends.
In 2017-2018, the incidence of E. coli bacteraemia was 74.3 per 100,000 population, an increase of 23% since 2012. Of the 41,060 cases in this year, 81% were associated with onset outside an acute care setting. This pattern is in sharp contrast to bacteraemias caused by methicillin-resistant S. aureus (MRSA) which now affect < 2 per 100,000 population, and at their peak in 2006-2007 affected 8.7 per 100,000 population and accounted for only 7000 cases. Until 2010, more cases of MRSA bacteraemia were associated with hospital than community care and the national prevention strategies were clearly focused at the primary drivers within acute care settings, such as improving the management of invasive devices and eliminating skin colonisation (Duerdin et al., 2015) . Although MRSA has significantly declined as a cause of bacteraemia, the number of cases caused by sensitive strains of S. aureus has increased by 32% in the last seven years and now account for a much higher number of cases with a rate of 22/100,000 population, 70% of which have an onset in the community. As with E. coli bacteraemias, the rate of S. aureus bacteraemia is highest in over 85-year-olds (122/100,000) and has markedly increased in this group.
One interesting aspect of the epidemiology of E. coli BSI is the marked regional variation in rates of infection. All three of the highest rates of infection are reported by regions in the north of England (Cumbria and the North East 97/100,000; Cheshire and Merseyside 92/100,000; Lancashire 86/100,000). These rates are > 30% higher than the rates in London and south and central England (PHE, 2018) . These three regions also have rates of S. aureus bacteraemia that are 35% higher (26/100,000 population) than the rate in London (17/100,000).
Although variation in population structure may explain some of the regional variation in rates of these BSI, it is unlikely that this alone explains such large differences in population rate. Given that the majority of both E. coli and S. aureus BSI occur in older people in the community and the increase in cases primarily affects this group, understanding the drivers of infection in this population is key to addressing the problem. The number of people aged 75 years and older in England has increased by approximately 250,000 (8%) between 2012 and 2018. However, this population increase alone does not explain the 27% increase in annual number of cases of E. coli bloodstream infections between 2012 and 2018; therefore, other factors must explain the increasing incidence of infection in this population.
One factor may be the availability of social care support to older people. Over the last decade there has been a decline in central Government funding to Local Authorities (LA) of almost 40%. Since adult social care accounts for the majority of LA spending, cuts in spending on services for older people have subsequently occurred in > 80% of LAs. Much of the focus of spending cuts in adult social care has been on decreasing the use of expensive longterm residential care in favour of home care packages. However, spending on supporting older people living at home has also reduced by 30% between 2010 and 2016. This has been achieved by restricting access to publicly funded care to those at greatest need and increasing client charges (Humphries et al., 2016) .
In richer parts of the country such as London and the South East, a higher proportion of the population of older people with care needs will have sufficient accumulated wealth in property, pensions and savings to be required to self-fund their care. In poorer regions, such as the north east and north west, resources available for adult social care are disproportionately lower as a result of lower tax receipts, while demands for LA services will be greater as fewer people will have wealth above the threshold that determines self-funding. In addition, fewer vulnerable older people will be able to afford to contribute to, or top up, the costs of their care (Humphries et al., 2016) . Cost reduction through focusing care packages only on those with the greatest need and spreading care more thinly between them, is likely to be a critical factor in increasing the risk of infection in this vulnerable older people and may explain the marked regional variations in rates.
Older people with limited mobility who may need significant support to feed themselves are highly susceptible to dehydration. Many home care packages involve few, very short visits by care staff and therefore provide limited opportunity to support fluid intake. Many older people will restrict their fluid intake through fear of incontinence and this, combined with the practical problems of making drinks for themselves, means they are unlikely to consume the daily minimum of 1500 mL of fluid required to prevent them becoming dehydrated (Wilson et al., 2018) . Reducing social care support for these vulnerable older people is a false economy, since as the data on E. coli BSI suggest, it increases the risk of morbidity results in increased acute NHS care costs and additional antimicrobial use.
Current guidance from NHS Improvement on preventing E. coli bacteraemia, while recognizing the importance of the healthcare economy, does not take account of the critical factors outlined above that influence the epidemiology of these infections. The strategies used to drive reductions in MRSA were primarily acute care focused and were successful because the infection prevention and control (IPC) and clinical staff could address many of the drivers of these healthcare-related infections. With E. coli BSI, the overwhelming majority of infections occur in people in the community. In this setting the services are far more disparate, and fewer resources are available to support IPC activity than in acute care. In addition, the data on cases of bacteraemia are held in acute care where the patients present for treatment. There is little incentive, and few established communication systems, for those who hold the data in the acute care sector to share the data on community onset cases with community-based infection control teams. Data confidentiality regulations make such communication systems more challenging to establish.
The Pareto analysis is a simple technique that helps to focus efforts on the problems that offer the greatest potential for improvement by showing their relative frequency or size in a descending bar graph. Pareto's 80/20 principle states that roughly 80% of the effects come from 20% of the causes. NHS Improvement recommends using Pareto analysis to ensure resources are directed at the major causes of a problem (NHS Improvement). Such an analysis of E. coli BSI from a national perspective would help to ensure the most efficient and effective allocation of resources to solving the problem.
